Expression of tumour-suppressing chemokine BRAK/CXCL14 reduces cell migration rate of HSC-3 tongue carcinoma cells and stimulates attachment to collagen and formation of elongated focal adhesions in vitro.
BRAK/CXCL14 (breast- and kidney-expressed chemokine/CXC chemokine ligand 14) is a chemokine that is expressed in many normal cells and tissues but is absent from or expressed at very low levels in transformed cells and cancerous tissues, including HNSCC (head and neck squamous cell carcinoma). We reported previously that the forced expression of BRAK/CXCL14 in HNSCC (HSC-3 BRAK) cells decreased the rate of tumour formation and size of tumour xenografts compared with mock-vector-introduced (HSC-3 Mock) cells in athymic nude mice, even though the growth rates of these cells were the same under in vitro culture conditions, suggesting that high-level expression of the gene is important for the suppression of tumour establishment in vivo. For the first step to study the mechanisms of BRAK-dependent tumour suppression, we compared characteristics between HSC-3 BRAK and HSC-3 Mock cells under in vitro culture conditions. The cell migration rate was lower in HSC-3 BRAK cells than in HSC-3 Mock cells. Also, HSC-3 BRAK cells showed more rapid adhesion than HSC-3 Mock cells when cultured on type I collagen-coated dishes but not on fibronectin or laminin 1-coated ones. This adhesion was mediated by alpha2beta1 integrin. Immunofluorescent analysis of the cells cultured on type I collagen showed that HSC-3 BRAK cells formed much more elongated focal adhesions co-localized with paxillin and actin stress fibres than did HSC-3 Mock cells. Treatment of parental HSC-3 cells with recombinant BRAK stimulated the activation of Rap1, which is a ras family small GTPase, and formation of elongated focal adhesions, indicating that the difference in cell character observed between HSC-3 Mock and HSC-3 BRAK was not due to selection of clones of different character but due to expression of BRAK in the cells. The characteristic morphology of focal adhesions in HSC-3 BRAK cells was perturbed by the introduction of an expression vector of the Rap-binding domain of the Ral guanine nucleotide dissociation stimulator, a target of Rap1, into HSC-3 BRAK cells, suggesting that Rap1 regulated the formation of the morphology of the focal adhesions. These data indicate that the expression of BRAK stimulated the formation of elongated focal adhesions of the HSC-3 cells in an autocrine or paracrine fashion, in which stimulation may be responsible for the reduced migration of the cells.